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Abstract 
Flare gas recovery is needed to handling gas flares in oil and gas fields. Field C production wells experience a decline as 
a result the gas flow pressure in the wellhead becomes low. Low pressure gas enters the LP separator then is burned as a gas 
flare containing CO2 of 33.38 mol and GHV of 1048.9 BTU / ft3. The flare gas recovery system is applied to reduce gas flares 
with the integrated reciprocating compressor unit for compression at suction pressure ± 10 psig, discharge pressure ± 100 
psig and total flowrate ± 1 MMSCFD. Then the CO2 removal plant produces gas with a CO2 content of 7.09% mol and GHV of 
1314.9 BTU / ft3. During operation, requires gas fuel ranging 11 MSCFD and the actual power ranges from 36.46 HP and 
39.64 BHP. Economic aspects analysis, gas flare monetization for the period of 2015 until 2022, gross reserves 2,062,917 
MMBTU and gross income of US$ 6,026,744. The operating cost of the the lease purchase scheme, the government US $ 
2,079,696 and the contractor US $ 1,386,464 with POT 1.7 years and IRR 151.5%. 
 
Keywords: Low pressure gas, flare gas, integrated reciprocating compressor. 
 
Sari 
Untuk mengatasi flare gas di lapangan minyak dan gas bumi diperlukan flare gas recovery system. Lapangan C, sumur-sumur 
produksi mengalami decline akibatnya tekanan alir gas di kepala sumur menjadi rendah. Gas low pressure masuk LP 
separator kemudian dibakar sebagai flare gas yang mengandung CO2 sebesar 33,38% mol dan GHV sebesar 1048,9 BTU/ft3. 
Flare gas recovery system di terapkan untuk mengurangi flare gas dengan cara dialirkan menuju unit integrated reciprocating 
compressor untuk di kompresi pada suction pressure ±10 psig menghasilkan discharge pressure ±100 psig serta total flowrate 
±1 MMSCFD. Kemudian menuju CO2 removal plant menghasilkan gas dengan kandungan CO2 7,09 % mol serta GHV 
sebesar 1314,9 BTU/ft3. Selama beroperasi, setiap unit membutuhkan bahan bakar gas berkisar 11 MSCFD serta daya aktual 
kompresor berkisar 36,46 HP dan 39,64 BHP. Analisis aspek ekonomi, monetisasi flare gas periode 2015 sampai dengan 2022 
diketahui gross reserves 2.062.917 MMBTU serta gross income US$ 6.026.744 dimana operating cost pada skema beli sewa, 
pemerintah sebesar US$ 2.079.696 dan kontraktor sebesar US$ 1.386.464 dengan POT 1,7 tahun dan IRR 151,5%. 
 
Kata-kata kunci: Gas bertekanan rendah, gas suar, integrated reciprocating compressor. 
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I. INTRODUCTION 
Field C is located in northern West Java. The 
field has several formation layers. HPPO Oil is 
produced from Talang Akar formation, while gas is 
produced from Upper Cibulakan and Batu Raja 
formations. Until June 2015, the cummulative 
volume of flare gas at the Gathering Station C was 
around 1.2 MMSCFD which contained 33.38 % 
mol CO2. If it is considered as an additional 
production, then the value of the flare gas that is 
burnt every day is about US $ 3,500 by assuming 
GHV 1048.9 BTU / SCF and gas price is about US 
$ 2.8 per MMBTU. The amount of the flare gas is 
quite large which produces a fairly large 
greenhouse gas. Consequently it may cause serious 
impacts on regional environmental sustainability 
(Samuel, 2007). In order to solve the problem, a 
flare gas recovery system with an integrated 
reciprocating compressor is required. Using the 
equipment, the gas is compressed to increase its 
flow pressure, so that it can enter the production 
network. 
 
II. LITERATURE REVIEW  
Flares gas is hydrocarbon gas obtained from 
production or processing of oil and they are burned 
because they cannot be handled by production 
facilities. Utilization of flare gas is generally 
constrained by the relatively small volume of gas 
that spreads, and cannot enter the network pipeline 
infrastructure. 
The flare gas recovery system aims to utilize 
flare gas by compressing again according to the 
network pressure required. Integrated reciprocating 
compressor is a gas flare recovery unit type 
reciprocating compressor with one-stage 
compression stages. Integrated reciprocating 
compressor with the trademark Gas Jack 
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Compressor can increase gas pressure with a ratio 
of 1:18. 
 
Table 1. Technical data of Gas Jack Compressor 
(Compressco, 2009) 
 
 
 
The image of the integrated reciprocating 
compressor can be seen in Figure 1 as follows: 
 
 
 
Figure 1. Gas Jack Compressor 
 
III. METHOD  
In order to conduct the research, several data 
such as flare volume data, gas characteristic data, 
operating condition data and monthly gas 
compressor report were collected from Gathering 
Station C. The performance of Integrated 
reciprocating compressor was determined based on 
the volume of gas flares, fuel requirement, horse 
power, and availability. Economic analysis based 
on the design of the Production Sharing Contract 
calculation was carried out by comparing buying, 
renting or buying-renting. Figure 2 shows the 
scheme of operation at the Gathering Station C and 
Figure 3 shows the scheme of flare gas recovery 
system. 
 
IV. RESULTS AND ANALYSIS 
The results of the analysis of gas flares in the form 
of feed gas and fuel gas as fuel are given in Table 
2. 
 
 
 
Figure 2. Operating scheme at Gathering Station C 
 
 
 
Figure 3. Operation scheme of flare gas recovery system 
 
 
Table 2. Composition of feed and fuel gas 
 
 
 
Data of three units of integrated reciprocating 
compressors in the period from March 22 2017 to 
December 31, 2017 as well as operating conditions 
and compressed gas total flowrate as well as the 
results of calculation of gas fuel and actual power 
of compressor can be seen in Table 3. 
Tipe Integrated Reciprocating, Single stage, C1D2 
Model Portable 
Power  Draw 46 HP 
BHP 50 HP 
Speed  1,100 - 2,200 RPM 
Kebisingan < 85 dBA 
Rasio Kompresi Wide range ratio, up to 18 
Tekanan Masuk - 18” Hg sampai dengan 50 psig 
Tekanan Keluar sampai dengan 400 psig 
Temperatur Keluar 90 – 110 0F (setelah pendingin) 
Flow Rate  sampai dengan 750 MSCFD  
  
(Tergantung karakteristik gas serta kondisi tekanan 
operasi) 
Blowcase/Scrubber 50 BLPD 
Ukuran dan Berat L-W-H (cm): 375 x 198 x 250; 
  Berat kotor: 7000 lbs or 3,2 Tons 
Kebutuhan bahan bakar gas  6-12 MSCFD 
Spesifikasi bahan bakar gas   > 800-1300 BTU, CO2 < 15%, H2S < 50 ppm 
 
LP SEPARATOR
GAS CO2 KE “S” PLANT
AFTER FLARE GAS
RECOVERY SISYTEM
INTEGRATED RECIPROCATING COMPRESSOR
SCRUBBER
CO2 REMOVAL PLANT
MP DAN HP SEPARATOR
TEKANAN : 20 psig
CO2 : 33,38 %mol
GHV  : 1048,9 BTU/FT3
TEKANAN : 100 - 200 psig
CO2 : 33 - 37 %mol
GHV  : 900 - 1000 BTU/FT3
TEKANAN : 100  psig
CO2 : 33,38 %mol
GHV  : 1048,9 BTU/FT3
TEKANAN : 95  psig
CO2 : 37,67 %mol
GHV  : 923,6 BTU/FT3
TEKANAN : 90  psig
CO2 : 7,09 %mol
GHV  : 1314,9 BTU/FT3
TEKANAN : 5  psig
CO2 : 97,20 %mol
GHV  : 34,5 BTU/FT3
GAS  SALES
BEFORE FLARE GAS
RECOVERY SISYTEM
GAS OWN USE
No Parameter % Mol Mol AFR Mol*AFR % Mol Mol AFR Mol*AFR
1 Nitrogen 1,09 0,011 12 0,12535 1,5 0,015 12 0,1725
2 Carbondioxide 33,38 0,334 0 0 7,08 0,071 0 0
3 Methane 41,99 0,42 17 7,22228 66,5 0,665 17 11,438
4 Ethane 7,73 0,077 15 1,16723 12,54 0,125 15 1,89354
5 Propane 8,96 0,09 16 1,39776 6,1 0,061 16 0,9516
6 I-Butane 1,74 0,017 15 0,25752 1,05 0,011 15 0,1554
7 N-Butane 2,31 0,023 15 0,34188 1,04 0,01 15 0,15392
8 I-Pentane 0,77 0,008 15 0,11319 1,08 0,011 15 0,15876
9 N-Pentane 0,68 0,007 15 0,09996 1,08 0,011 15 0,15876
10 Hexane + 1,35 0,014 15 0,19845 2,03 0,02 15 0,29841
Natural Gas AFR 1 10,9236 1 15,3809
Specific Gravity 1,133 0,88
Compressibility Factor 0,996 0,995
Feed gas composition Fuel gas composition
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Table 3. Calculation results of gas fuel 
 
 
 
Table 4. Calculation results of the actual power of 
the compressor 
 
 
 
Gas economic calculation data to analyze the best 
scheme between buying, renting or buying-renting 
can be seen in Table 5 assuming the flare gas has no 
production costs. 
 
Table 5. PSC economic calculation data 
 
 
 
In general, gas production is 70% for the 
government and 30% for the contractor. In this case 
the profit sharing for the government is 60% while 
for the contractor it is 40% because the contractor 
is a government-owned company. For gas selling 
prices, referring to the website 
www.indexmundi.com, which is about US $ 2.8 
with a tendency to increase. 
It can be concluded that the application of flare 
gas recovery system promise an additional income 
both for contractor and government as well as 
contribute in greenhouse gas emmision reduction. 
Based on Table 6, the most benefit schema is 
buying-renting scheme, namely buying 1 unit and 
renting 2 units of integrated reciprocating 
compressor. Option for renting 2 compressor units 
is required for anticipating the production decline 
as the production time increases. 
 
Table 6. Summary of Comparison of Economic 
schemes for buying, renting and buying-renting 
 
 
 
V. CONCLUSIONS AND SUGGESTIONS 
Based on the results and discussion, conclusions 
can be obtained as follows. 
1. Three integrated reciprocating compressor units 
can reduce flare gas in the C field about one 
MMSCF every day with total compressed gas 
of 309,016 MMSCF during 2017. 
2. Gas is compressed with flowrate of each gas 
compressor ± 0.3 MMSCFD entered as a feed 
gas at 10-13 psig intake pressure and 100-110 
psig discharge pressure. 
3. Gas fuel requirement for each integrated 
reciprocating compressor is about 11 MSCFD. 
4. The actual gas compressor power required for 
each integrated reciprocating compressor is 
about 36.46 HP and 39.64 BHP. 
5. Based on economic analysis the purchase 
scheme of 1 unit and the rental of 2 units of 
integrated reciprocating compressors has a 
greater advantage compared to buying or 
leasing. 
 
Suggestions for future research are as follows: 
1. Conduct research using other types of 
conventional compressors or use 
unconventional compressors 
2. Conduct economic analysis for projects to 
procure gas compressors with gross split design 
bases. 
3. Implementing a leasing scheme for the flare gas 
recovery system application because technical 
risks can be the responsibility of the gas 
compressor rental service provider.  
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